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properties of the resulting polymer composites were studied by means of the Maker fringe 28 technique using a laser generating at 1064 nm with a 30 ps pulse duration. The macroscopic and 29 microscopic nonlinearities were found to be comparatively high and dependent on the number of 30 dimethylaminostyryl substituents attached to BODIPY core. The development of integrated 31 optics makes such nonlinear films of particular interest, since they can be used in the creation of 32 efficient nonlinear devices. 33 
Film fabrication 83
For the polymeric film preparation a solution of PMMA (Sigma-Aldrich, Mw=350,000 84 g/mol) dissolved in 1,1,2-trichloroethane at concentration of 50 g/L was used as a host system. 85
The concentration of the compounds was 100 µmol towards 1 g of PMMA. The glass plates were 86 washed in distilled water using ultrasonic bath, acetone, and ethanol and then dried. The solutions 87 were deposited on glass substrates using the spin-coater (SCS G3) at 1000 rpm. Obtained guest-88 host polymer films were kept at room temperature during few days in order to eliminate any 89 remaining of solvent. The thickness of deposited films was measured with the profilometer 90 (Dektak 6M, Veeco) to be about 700 nm. 91
Optical absorption measurements 92
Absorption spectra of the B1 and B2 films were measured by means of Lambda 950 93 UV/Vis/NIR spectrophotometer (PerkinElmer) in the range 300-1200 nm. The pure PMMA film 94 on glass plate was used on the way of reference beam in spectrophotometer for the measurements 95 of absorption spectra of chromophores. 96
SHG and THG measurements 97
The phenomena of second and third harmonic generation (SHG and THG) may take place in 98 a material the nonlinear polarization of which, caused by intensive laser irradiation, stimulates the 99 coherent light emission at double and triple laser frequencies. The schematically energy-level 100 diagram of SHG and THG processes is shown in Fig. 2a . SHG and THG measurements were 101 performed by means of the rotational Maker fringe technique [30] in the transmission scheme for 102 the s-and p-polarized fundamental laser beams (Fig. 2b) . A y-cut crystalline quartz plate has been 103 used as a reference material for SHG measurements and fused silica plate for THG 104 
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shoulder of these bands can be assigned to a C-H out-of-plane vibration [32] . The absorption 128 peaks at the wavelength less than 500 nm could be attributed to a partially forbidden S 0 →S 2 (π-129 π*) transitions in BODIPY core [33] . As the absorption spectra indicates, introduction of second 130 electron-donor dimethylaminostyryl group exerts almost 100 nm red-shift of absorption band 131 without considerable change of its intensity. At the wavelengths of more than 800 nm the 132 samples show high optical transparency. 
SHG response study 139
The rotational Maker fringe technique was implemented for the measurements of SHG in B1 140 and B2 guest-host polymeric films for s-and p-polarized fundamental laser beam. Since the 141 dipole moments of the chromophores are initially randomly oriented within the film, the second 142 order nonlinear optical response of the film is negligible due to its macroscopic centrosymmetry. 143
In order to break the centrosymmetry and induce the uniaxial orientation of NLO chromophores 144 M A N U S C R I P T
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were corona poled just before SHG measurements. The poling temperature was 95°C, a little 146 lower than the glass transition temperature and applied electric field was 5 kV/cm. In Fig. 4 As it can be seen for s-p or p-p polarizations, the intensity of SHG from B2 compound which 159 has two dimethylaminostyryl units is almost two-to-three times higher than the intensity of B1 160 with one dimethylaminostyryl unit. In contrast to B1 film, the SHG response from B2 film for s-p 161 (input-output) polarization is higher than for p-p polarization. For B1 the higher SHG signal can respectively. The obtained effective quadratic NLO susceptibilities are presented in Table 1 
THG response study 196
The measurements of THG response in B1 and B2 films were performed for s-s incident-197 generated polarization scheme (Fig. 6) . It can be seen that B2 film represents much higher THG Table 1 and they are one-to-two orders of 215 magnitude higher than for silica (2·10 -20 m 2 V -2 ). The compound B2 is characterized with a much 216 higher third order NLO susceptibility than B1 due to more effective electron delocalization 217 caused by charge transfers from the dimethylamino groups to the BODIPY center together with 218 its D-A-D structure, contributing to the microscopic nonlinearity. 219
The electronic contribution of second hyperpolarizability γ elec for B1 and B2 molecules was 220 deducted from third order susceptibility (Table 1) The nonlinear optical properties of functionalized BODIPY models were studied.
The nonlinearities are dependent on the number of dimethylaminostyryl substituents.
Electron-donating groups enhance second and third order NLO response of BODIPY.
